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EO) j?, (EO) 20 (PC) 70 (EO) 2(h (EO) §0 (PO) 30 (EO) go. (EO 
) 106 (PO) 70 (EO) 100^ (EO) 100 (PO) 39 (EO) 100 ^ (EO) 19 (PO) 
33 ( E O ) 1 9 . ( E O ) 2 6 ( P O ) 30 ( E O ) i^^W hti^> . Z ti h <T) V 'J ~f n >y 7 X7 
# 'i 7-UB ASF ttv t >i K v * frb nfm~? *> *) . &fz. /J^MH Mm U ^ >i 
Hfftm<r> x ft k y fft * 5 h y* a -y 7 a # -7 - * m z> z t T? # 5 . 



[ 0 0 4 9 ] 

E O ) i-^^'ofbyt^r^n* ( P 0 ) M ^ In a L £ A ? - 5^ 7* a <v ? * 'J v 

( (EO) x (PO) y ) 2 NCH 2 CH 2 N ( (PO) , (EO) x ) 2 T*ll 2 ft & ^ <?> ;b*#l-f 
h ft & o Z c T x s y It % ft ^ ft E O . P O^l^ILKtiti) 1 , x tt 5 — 1 1 0 s y 
IJ1 5~7 OTiSZt^iffiK, x 13—106. y li 2 9 ~ 7 0T*S : ki'J: 

[ 0 0 5 0 ] 

, t >i h ') > * ^ T > • t a [ C p H 2 pu N (CHj) 3] (4f*L<ttAar 
> it^HU) t ;b*£f ILUo * , % <r> M -q It s 7 4 ^ i F 'J ifiT^t-') 

s J^fb^'^^-T'^^N 'J > f * 7 > t - ^ , Uit^ ^ -*f >■ h 'J > * ^ T > t — ^ 
Ax £1 ft t h =7 7* x ^ h 'J > f^T^t-^A, Jfc f b H 7* :> >U h ] ) J- fiT^t-^A, 

ifc ft x ^ h > -f- ^ t > • t — ^ a , fb * ? * >i v ') > * >u t > t — *y u . jg it h =1 >- 
^ h m > * ;u t > ^ - 17 u m if ft -5 o 
[ 0 0 5 1 ] 

fjuIQ^ ;^-<^fi^-#i: LT> v^JL^^WSiSa x itu IB ^ ffi v£ M ^ * + 

& 5 M fate £> »K ftt^. lWie±RI*j@;*. S i: *jxl^T->g^ + lc^Si-S^fflv$'ttSiJ^»^ 
[ 0 0 5 2 ] 

^7j$, (i i) SO IB > V #JL#^ 3 0 0 - 1 0 0 0 °C T-fefe^ L T Wffl v^'tt^J % -5 ^vS 

. (ii i) fiOie > v#JL#*Htt««tk:«» LTTjnML . ^ffi^ttSU^** -i lc^^H± 

[ 0 0 5 3 ] 

U . c <d «k 7 «: > V ^JLfr li , ^1 2 0 0 1 - 1 1 4 7 9 0 ^ &m V \z |B(S 60 tc 
[ 0 0 5 4 ] 

fk^-Jfo i: L T . Jff tc $0 £ ft i* . # >i v 4 >) >M. 7>FH>I> t ^ 5 - ^ 

»^Jff izMmZ ft^rv^ #JL# 1 0 Oti^tWLT 2 0-8 OmMg^gJ^T'^^ 3 
[ 0 0 5 5 ] 

m\t^iw^m. n ujkm lt us . :w «k 7 ftt»<?>^>tttfb^- 

J=v^*. fUL^^>fettfb^-^c7>-^ib*#?L#^ffllci¥fci-S Wig* i: fb^f£nc*g£-i-& z 
tc J; o T IH^fb£ ftT^T ^ =kv^ 0 4? . ^m^Ma. ffe IE ^ '14 fb ^ * s ^ <^ - ^3 

S x ^Tiia^yi' HS, t ; T ^ =i ^ x x ^ S . h '1 ?ony 'J ;i,Sf ) ^fiT 
h ILvi. 



[ 0 0 5 6 ] 

fiS? 1-24 ^M@JSK^-t*^^**#FaiT*> »J s ^*UC «fc o TftH^fE7 , cttfb^t/^# 
[ 0 0 5 7 ] 

toie^ ; l#>t (sosb— «^ ( i ) -efts ti^*ti^ -i mitt, 

yqcontrft) commit. mmtn?#.~z*>zi)*. mmvt. n\zn* <nmm-& 9 - 

- > rLt^J'-^ttkti: i: & of II 3 o 

[ 0 0 5 8 ] 

3<J0J; ■? \zWWkV\<^ % Z> M i$ . fft . HO 15 1 ) ~? - * SHtfg* ( UWi . ffiH 

f^*^«Xli7 ^ n - ^?gSt#) ^T-KJ^-t -5 d t \Z Jc *) JXJ£ (gB#*m*#jW&Vg&# 
HI^JXJCO -t± L<J6T^<7>gP^S^#^#ts l /^jgE$#4„ 3<?> =k 7 ) -?-<7>1W*9t 
$PJxJ£l4 p H**<B;v 3 *) *?-t\i ztfrh. p H^fi < t« - t iz «k 9 g&^fi 

£-£l£3t-t<5 3 t i)'T§ So 3<7>h§. pHU2WTT'l)S:U^IL < . 1. 5WT 
T'J.SCtij'ot^lLu, £ fc. ^-^^^jxf&SSli 1 5-2 5 "CSS t t-5 3 h t)*X° 
§ s Jx J£ &? m }4 3 0 - 9 0 ^gg i: i" £ 3 i: § * . 
[ 0 0 5 9 ] 

ykiz. z<v"/>im ; m%&u^^-^j^7ijteT»MMiz-mtn-t&zt\zi: t ). mmvt^ 

- s n - ;i, 3 - 9 - . ^7 t*73-?-f tffluTilt^:^ 1 '?^ * . 4 v -? 
3 - t- >r > r . X tf > • n - -f- -f > r x X -f U - n - -T- ^ > r # & dJ" || T- £> -5 . £ «b lc x '/ 
^ r ^ Jgjfc* -i > ? ^ a: V V IC «k *) mtti-f & Z t IZ «k 9 . IZ >■< 9 - > :^<^ ^TtWft 

^ff^-t dTI6T-^S o 

[ 0 0 6 0 ] 

<xv>-?. #*btifc»jgi* 7 o - i 5 o "cmmizmmLx^m^ l#>. itoieg&#*£-#*> 

Dllil /tm^TT'Jb^za^lL 0. 1—0. 5 ^mTii^Cfc^J: 'JffiLv^ 
= HI? ^ 1 /im*®i5i|^U, M W- iz «k § f&Tt ^ $ ^ "t § ffl f«I tc § „ 
[ 0 0 6 1 ] 

£4?. J: 7 >5:»^ + lCHiiM<^MW1iat^^/^H± Ldbfilt. WB'Pn&ytftTfrffiffl 
ffiM&Ml&'t Z Z t \Z J: oTf I^b^^Tt^St J; ^I^If^Ci: MS 

3 i: *»oTili: >5: * . 3 <jo J: 7 lc »^ **#?L#T- *> S ^- . * #?L# ic SO leffeco ^ 
[ 0 0 6 2 ] 

c <7) j: 7 ^r-ii mft<7>5&ytttft&. mm 2001-130911 ^-&«#icie«^ 

[ 0 0 6 3 ] 

Stiles ; (Suie-^^ ( 1 ) Tfi^tisM^ ^*fb^- 

^/<7)M^-#) CDJftm tLX. 1 Ji<^/? 5 * s 1 0 nmWT^+ ^ x - h LT^^itt 

Jxfc Oja*ftffiJkVM&IxJfc) ^Ldb^miz. ^fi^^fr ^ftOPi- £ 3 i: ic J: *) z <r> «k 7 £ 

[ 0 0 6 4 ] 



) ; y - h ) # ^ ic fF m -t & 3 £ t>*X § -5 J; 7 £ ft & o 
[ 0 0 6 5 ] 

*^BH^f&7tWfi-t± s HUK^ La6T (Ituie-^^ ( 1 ) 

£LXlt. * V (xf u>-y t^-yf t7i>) 'J ( * 4 * > it) [PEDOT/PSS] . 

* 'J tr — 4 ^7 4 ^ 4 (PVK) x * 'J 7 7 x =. V > If — u > (PP V) . * y ) ~F >V ^ >l 

* ir -7 x > M4f # (PAT) . t;i^7 7x-L>i^#(PFP), # V 7 u. * U (PDAF) 
. #4 ^^/-4^i|# (PVK)^<^# v-^fc s 13 1 IC7F L tz&m^&frl 1 %«7)iE1Lffim 

<b*i£o ftfc, £ 7 %m$sMimtin<r)SL\$m lzMm$ *ifti^\ 0 01 

I^lcW LT 2 0 - 8 0 II^gST-*>5 3 £ f)*-W>®lzltf%. Lin 
[ 0 0 6 6 ] 

* a "t± £ 3 i: IC ck *) x IC «fc £ #J2f£ © * lE^fc fc* of 16 t * o ft . 3 <7> J: 7 ft S^"* 
<7>1f ih t L T fi . fSIIttft^v h M -v ? 7 . 45 [c Huiefi^-^^iSft^lc 7>K LTv^H 

[ 0 0 6 7 ] 
[ 0 0 6 8 ] 

Ii3£t4fi-4MC 2 -tf § 3 £ \Z J: 0 . HfUc J: ftf&T^Hj-^t 44. ft 4? . 3 

Jc 7 4fif IE ft . UmWTT'i>KJ:i^iU, ft <?> fC £L ft* jt£ 

3 ft i-> 1 0 0 nmttTT^S:!:*^ ^iLi\ 

[ 0 0 6 9 ] 

KIT, HjMJ&^lt$$imc*o*^T*^Bfl£ j: 9 M#i£net&Bfl-t 5 # IE bjji± & T 
H SteflJ ic Fi/£ 3 ti § & <r> t 14 ft 
[ 0 0 7 0 ] 

(^m#iJ 1 ) 

^>^«tK ( 5 0 0 g ) £ m^iOti^mm C 4 0 g , 2 0 Ommo 1 NaOH) t^fyih 
'Jifi7>t-7A7nMF (ODTMA. [C 1 § H 3 7 N ( C H 3 ) 3C IK M^itf^M) ( 1 6. 6 6 5 g , 47 
. 8 8mmo 1 ) % 5 0~ 6 (TC T"i§^ $ -t± 7c „ * >S 5« \z 1 , 4 - tr x h «; x h * >> i, >) >i <<> 4f > (BTE 
B. T X-? v ? 7.gU) (20«. 4 9. 6 7 mmo 1 ) L < tft^ t ft ** *b 1ST'* ^. fc. ^<?)S^-** 

» LT^ftt^ 3 fc IC J: 0 . f^rav^'l4 3>J^: A, ^t^ng<?> > V#?L#<^BU,IK^H (8. 2 2 g > * 
U<^l!OK*foS*9g</>36%HCl*3gS**|ti;*.fcx 9 >» -4 ( 2 5 0 ml) lc^i(£ i± . 70*CT?8 

-4 x M ^7^^«I4<^ > v#?L# (Ph-HMM-c) 
[ 0 0 7 1 ] 
(«#IJ 2 ) 

tK50s £ NaOH4gcoS^^}*^mJ* L . ^ * tc BTEB2 g^ l?S^ < Ail fc. ^^^20t>Pb1@ 



7 x >- 'J ^M^ttfi- (Ph-Si) ^Hfc. 
[ 0 0 7 2 ] 
(HflfctfO 3 ) 

h 1 j -7* u v 7 n /X 'j v — Tcfc-Spoly (ethylene oxide) 20 — po ' y (propylene 
oxide) 70-Poly (ethylene oxide) 2 0 ; (p 123 : M a v = 5 8 0 0 ) t L X T X v >v 7 X ®I <?> ^ <?) ^ 
f$ffl L fc. 0. 99g<=oP123^36mlco * > 3££*lc 2 i±£l£. 2 0 0ml <n Um (3 6 w t % ) ^ fin 
it. 0 o C + ) iZis^X C^ig^tcBTEBl. OU^^ni. mf IB iK # L tfe. 3 5 °C T* 2 0 Iff 

mmmnLfz. zn^mm^miz^L . iwctumm. $ ^izmm^tz. ifiix- 

t#/io C ^Sulit/S^ 60^S^^ ? ; lC7>K£ iBfrai}l_ti!Sit Lfcgt. ^i®. ^ 
j* L felt, ^ta* . 3 5 0 o CT-2Bf 3 i: ic =k »)l,S^7iziy £-tt$-<?> > 

V #fL# (Ph-HMM-a) ^t#/io 
[ 0 0 7 3 ] 

Hifefll 1 T#^*ifcPh-HMM-ci:||Jte«l 2 T# <b tifcPh-Si^XJjiftlHlJf- ? - > 0 2 ic 
— f>7'l-Fi: LTC 18 TMA + Cl~*^*fll LTafilL fcPh-HMM-clc is v^T H . 2 ^ =1 — 3 
°IZ > V «jf (2D^^r-t rf + n, ) fc^-* ^ - 7 ^ fc . #*£ft <7) -<> -ti XT) M KJ] ^ 7 
.6. 3.8. 2. 5nm<o t° - 7 i)'»gTf§ fc. ^ffif^ttffil * ^flu i± i* tc L Ph-S i li > V *§ 
ai^^-t 7 H£> nft fc> o tzh*. fl-tert^-o <^MISH'l4^^i- f - 7 lifiH8T§ 
fc. * ti-?n<?>jNH?Lfll3H^ia^ § f^^lc. N 2 tf f S*I^ISLfc. 0 3tcPh-HMM 

«H?L^ i: itmmmt^- ti^ti. 3. Onnu 8 3 5 m 2 /gT£> o fc. L L ft* 
<bx Ph-Silcfcv^T liifc^ffifltli/M < . > VffflJL^* LTui'U z Jb»fiSff>T'§ £0 lii 
_L <?> *S * J: 9. Ph-HMM-ctilEfLli3H^D f ^> -tf ><?> M SH *8 it £ t t ic* L . Ph-Si ti«H?L 

[ 0 0 7 4 ] 

-7^. [3 4 izmMM 3 ic fe T TT* pi^i L P h -HMM- a X &t 0#f ^ ? ->^^ 

-to 2^ =0. 5~l°lc > V«3t* (2D^^r^^^-^)^^-tt: = - 7 to*a^>tlfc. L^U 

i*i > > <^ m m 'i4 % ^ f t° - ^ a a h tt o tz o * s m 3 iz ^ L tz N 2 njkm 

«U±IVS-?#> »K > V#JL#1i3H^* LTv^S 3 i: **fiSlf»^ tlx ffflJLS. tb^S 

fiUli-etlftlx 6.3nnu 7 / 3m 2 /g T* o tz . W_h<7>*g*^^. St'l4* ft T T P 1 2 3 * t > 7" 
U - h i: L Ph-HMM-a li . MMU © * iHHJLfllia * * L T ^ ^ </) N ,fBJL#t&^<7> 

-tf > <^ m '14 it z t t>*mu-? £ Tz* 

[ 0 0 7 5 ] 

1 - 3 \zis\-f % £ ft ti.U \z m ^ n fzUn Wmlz ^ \ > T m 1 tc^i- 0 
[ 0 0 7 6 ] 

im 1 ] 
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[ 0 0 7 7 ] 

m 5 iz. HjteiW 2 T?#^>nfcPh-Si<7>SEM^S*^-t. ;^)iIwtSli8 lOOnraT-^ 



& Zh frmMT*£ tz, &fz. Ph-S i 5 0 0 °C * T*«3h * ft W ~f Z> 3 t ii*mM&ftffi\z 9 58 
[ 0 0 7 8 ] 

fUMJ 1 - 3 -?»<b ti/z&Mft^HJMiiSiRx^ f h^%06 tc^-to Ph-HMM-a^uS4X x 
^ ? h ^ tt-^n— FT\ fi^cD&ilXfe^ n raax ) 14 2 8 5 nm?#> o £o * * <?> qftiR*^ It 5 5 0 nm 
(2. 3 e V) <7)^^JT'S1 3 flfz, — 7?. Ph-HMM-c^ dS^IX x ^ ? h ;u tiPh-HMM-a^ l max fc 
m c 2 8 5 nm i= 2 4 0 nmlc^:§ ft flfc 43C a* H <b *i o t: - ? tg liPh-HMM-alc it^^k < . fl& JR * SIS li 
3 1 0 nm (4. OeV) T*> o ft 4?. Ph-HMM-alc fcuT & 2 4 0 nm<JO t: — ? I4?¥ft LTV^£ h 
<btl£**. ¥ — ? t)*~f u — F ttfzdb . 2 8 0 nmi: Mft o Tv^5 t <r> t % z. & . * fcPh-Si k: 4? 
v^Tti. Ph-HMM-c t IsJ+iftRftilXx^ ? h ;u **#<b ftfc 3 t <b . 3 <n flfciR * ? h <t>^ 
ti^-litfl-^lEJUf 3tx*i4ft < . m&tpto^y v><7>mm&K: i & (tttULTv^ct 

[ 0 0 7 9 ] 

0 7 IzitmUM 1 ~3 T^'bti/c&MW^'ifTt ? h i^^t. > v*H?L1#3h**L 
Ti^ 4;<7><^. #^43 lc -t£> <?> H ItH fc* & i: ^ irftv^Ph-HMM-alcfc v^T 14. ^v^>t 
%^3ft**ofc. 3 tU4Ph-HMM-a<^WT<^14^<bt&BflT-§ £<, Ph-HMM-alc fcoT 

Us UV«RiR*3Sjb*^ < . ~/ o — h'Ttotbn 3 i: ^ <b . BftS^flgic 4? X ti * ft x * 
^dp-ifl Uv^ 3 t i)*^>m$ftZ. "c^tzdb. 2 6 Onm-eJSftS ^ SJKH* 

filic ^ £ i: # ic . ti * ft*£te%*S* f-a6ic ^^Tt^ii < ft o t <b ti& . 
|*| <7> ~s > -t£ > <7> ^fi o IC x. * x v - 3 tl £ 3 t \Z J: -5 vft t"c^ . f?& ft o 

T x * ;u - fc*&<7> ft Hi T L t o tz HJ t * *. h tl S o 
[ 0 0 8 0 ] 

-~h. > V«B?Lfll3H^*L . #tSrt tc ^> 4£>^MISflttt*i-^ Ph-HMM-c. tVt>V 
*ffl?L^I#/cftv^^> -H > ^aH'[4^*-t^»Ph-Silcfcv^T ti. M ft S7J o T t . 
&Lfc^r^tf>$Jgti38a>o fc. UV-vi sD^ilX a ^ h ;nc «k *) 2 8 0nmlci^v^i|X^a 

^> tifc fc 310nmlil±<7>i«iRft^tt»fla $ tl ft ^ o tz, MJ&Vtmte «k Vlft 

SLTl^o 3 <?) «k 7 ft SI i IC «k o T x P*9 7 a: - >l MMO fi& ft E#l lc «k ») . 7 i 

^4ST^x^;^-iii,^^Slc^oTi^ c i: ^611?^ ntz, ULtz, Ph-HMM-c tPh 

IfSZt ib*T* o £ »K Ph-HMM-c i: Ph-Si 14 HC7iz4|J:y 'J^r-hJi 

^cM^^MMlJ^ft1i^t^^^LTv^ 3 t ^ «b . 26 OnmT-K^e L t § . fl&iRx^;udp- 
**^v^ x y - h JS tc t4KSe $ ti-f . y — >iMcom<7> &izyth*ftm~? & ° ^(T)W]^^ii 
tz i i - >i S <7) m Jb*>t n^i|X tc L ft >- M y - h JS \z t% * ti T § a6 tc. ^ y x — 
^*Jg g| c 3Aa6 ib ti. * <7>*5H-< > -M y i/ ') ii fc*^v^^£*^ L fcfct#^.^>ti*. 
[ 0 0 8 1 ] 

(^m#iJ 4 - 5 ) 

4 (3. 3mo 1) t 6M^NaOH7k>§^ (30. 4ramo 1 ) cr> U^m lz ODTMA (3. 2mmol) ^50 — 6 

0°CT°mffl£-£tzo -e<7>-jg*felc4.4 * - tr^h ') x h ^ y y ') ;bbf7iz;i, (BTEBP . T X 
-y 9 7xgU) (2. 5 mmo 1 ) L < RJt L ^^b!fiT*£, sSt^ST 2 0^ W*^ L ^tt 

S 3 tc J; ►) . f^Hv^'I^SJ^^- A, ^^flg^ > V &1Lfc<7)ffimWW (BiPh-HMM-c-s) tifc, 
0. 7 5g^HB84&M*3. lg<?)2MMBf^<'jgiSt*/in^.fcx 9 ; — ^ ( 1 5 Oral ) ^ •£ . IiT1 

l^ratftJt-r -5 3 t \Z «fc 0 . HU,IE# + ^^fflV$'tt3lJ^^^T-ttm LT . tf7z-*y U« 

^-t4S<7) > V ^?L# (B i Ph-HMM-c) ^Utz* 
[ 0 0 8 2 ] 
(^m#iJ 6 ) 

* (12 0ml) fcNaOH(6g)<7>&£"$gifc*ttfc#L. ^ ^> + lc BTE BP 2 g * * ¥• < Atlfc. ^<?>^:20 

frmm^mzfrrttz* z^m&x-mmit ^.rimm^ * ^t-btebp^ tr^-jug^hi lt^ 



tz. * Lxnux^mmun^-t ^ z t x^-^mm^M-mt & o tz» *<r>&.$vccn*$ 

ik. SfiT^tHT, Wt^X&Z \£v ^->iis 'J (BiPh-Si-Base) 
[ 0 0 8 3 ] 
(HflfctfO 7 ) 

7K36g C 2 m o 1 ) ic 12N HClfc 2ml«sfln L fcgMtSSifck: . BTEBP 0. 6 g ( 1 . 2 5mmo 1 ) fin £ N « 

itliBTEBP : H 2 0 : HC1= 1 : 412 : 4. 8T*>o fc. z <7> efe*fr5fcfc^ft* . 3 0 (fC T- 2 iff m mf& 
-tZZklzk^X. @ ® <r> tf -7 x. - ji is -j # S^ttH ( B i Ph-S i -Ac i d) * # . 

[ 0 0 8 4 ] 

(^S£0J 8 - 9 ) 

BTEBP (1. 2g) ^P 1 2 3 ( 0. 9 9 g) t 2 N Bfr * $S S (4 Oral ) <?> S^-^gSt lc $ L < tftjt L & *>*<bfln 
it. vS fi S li 3 0 "C i: Lt. 3 ITC 2 0B$WK# L ^ST*48Bf I 

L fz o )X »c . 3<7)SDltT7P>|^t- h ? u -7*ic AtiT^ 1 0 0 °C 2 4 nf m flnH L 
fc. S07>t ^SLTs IfiTSStS C i: lc J: ►) §^ ffl vf& 5rU ^ A, ^5 ^ «g<^> > 7 #?L# 
^hu.IK^'H (B i P h-HMM- a- s ) Z cn iu,MH 0. 5g% 9 J - >i ( 2 0 0ral) t 2WM&*m 

m(a.u)^m^mizmx.. ^u-zmmmnttz, z^m^^i 1 hbimlx. 

14jW^7r^lcl%3e L ^7 >• >; ^^^W*^<^ > V #Jl# (B i P h-HMM- a ) ~^%fz. 

[ 0 0 8 5 ] 

HffiEfll 4 T»<bftfcBiPh-HMM-c<7>X*&[Hl#f ^ 7 - > * 0 8 ic. UStefll 5 T*#<b ftfcBiPh 
-HMM-c-s<?>XiffcIIIJff 7 9 ic^-to v^-ftit. 2 0 =l~3°lc > V«3t (2D^^r^ rf 
+ >u ) X— ? t t & ic , #*£l*l <?> tf7i = ^ ^MSBtt^^-t 1. 1 9nm<7> tf - * ^{Ifg, 

Hifefll 4 T?#^>tifcBiPh-HMM-c<?>JHH?Lrt«3i*ii^*fe*>k:x N 2 M^S 

* LTV>£ d i: fc*flSI83 ftfc. B i P i -HMM-c<7> «H?L£ t itllffifft li * ft ^ ft * 3. Onnu 7 0 9 m 2 

[ 0 0 8 6 ] 

^Jtefll 6 -?#^ftfcBiPh-Si-Base<^X*ftlHl}f ? -> • * 13 1 lie. HJte*0 7T?#^ftfc 
BiPh-Si-Acid<^X^0$f 9 - > 0 1 2 tc^-T. z ft <b tc 1^ T ti . ft ftffl tf> > V *B 3t 
? H <b ft i* . ^7 ^ — ji cDmM'&^^-f 1. 19nm<7> tf — ^Al^fc. 3 

^icSC^iJ Lfzffim&ii'tZ Z t 1)*mU2 Htz, 6 T»«bft^BiPh-Si-Base^SEM 

^M^m 1 3 tc^-to :^)SEM?I^b, 6 T#«bft^BiPh-Si-Base<?> 1 YKU^ 

% \t 1 0 0 nmJil T i: #^ lc /Jx $ c t frBU Zilfz* 
[ 0 0 8 7 ] 

8 Tf#^ft73BiPh-HMM-a<7>X^0*t^' ^ ->^0 1 4 \z . USE 150 9 T#^>ftfcBi 
Ph-HMM-a-s*>XJj«0#f 1 5lc^-t„ ^H^tt3U^fflv^T^tt*frT^^ L 

B i P h-HMM- a t B i P h-HMM- a-s it . 2 8 =0. 5 - 1 0 tc > v Mm ~& m M & - ^ h ft 
. #t&rt<^ tr 7 i (Dmm^^^'f ^ ti/Jv$ fzo 8 T f# 'b ft 7c B i P h-HMM 

-a^litf ffiiti 1 6lc^L/io it^Hltti 9 2 6 m 2 / g t o fc. JHHJL^ tt 5. 5nmT- 
Joo/io W±<^^*3t>^. i^'tt^fFTT'P 123^^> 7° U - h i: LT^LfcMftli, M 

o 

[ 0 0 8 8 ] 

^fiS^iJ 4-9 k:4?it*^j**fpMVk:#^ftfcl*3p|-<^3HI3ik:-3v>T^ 2 lc^i" 0 
[ 0 0 8 9 ] 



[ft 2] 



mmm 






m is 












4 


BiPh-HMM-c 


p 1 ftTMVA API 
viol IVLML-'l 




u 


o 


O 


5 


BiPh-HMM-c-s 






CJ 


o 


X 


6 


BiPhSiBase 






X 


o 




7 


BiPh-SiAcid 




Sett 


X 


o 




8 


BiPh-HMM-a 


P123 


m& 


O 


A 


O 


9 


BiPh-HMMas 


P123 




O 


A 


X 



[ 0 0 9 0 ] 

mUM 8 T#^*ifcBiPh-HMM-ai:||flteiW 4 h ti tz B i P h-HMM-c<^> nTmufcxR 7. 
^0 17 ^^13 1 8 £ ^ ft-e*l^i-o BiPh-HMM-a^flfciRx^ Hi ti 7* n - FT\ M^o& 
4Xfe:K (l max ) ti 3 0 0 nmT-£> o fc. * <?> «ft4X*iifc ti 6 0 0nm<7>:Kv& j| £ TIE 10 3 ftfc . — ^ 
. BiPh-HMM-c<7>fl&*R * -< 9 V >v ti B i Ph-Hmm-a<?> l ma x t TO C 3 0 3 nmtc;^§ * flfcxR <b ti 
0 tr- 7 *Sli BiPh-HMM-atc.lt ^2* < . q^iDC*jQ ti 3 2 5 nmT -o . B i Ph-HMM-alc is 

^ T & 2 4 0 nm<7> £° - 7 ti f? U L T 5 4: * x. «b tl § fc* . bT - ? ft* "7 n - K # *> . 2 8 0 nm t 

[ 0 0 9 1 ] 

M^^t. tr^ x-iK7>Mfl!ltt^(B:v> > v #JL#BiPh-HMM-ati^v^7t^^ $ 4 ^ o Tz 
. L^L, ^v* tf7 x ^^<t> /Hgflfiai ^^--t-g, > v#JL#BiPh-HMM-ctc:fcr^Tti. &v>^ 
7t^^ L fc. B i Ph-HMM-c tc o v^T ti , Ift fl- Ic B& lg }fc ( 2 5 0 nm) Mtt L Bf tc W < >t -5 tf> 
flti8£*ifc. ^7i_i C C 6 H 5 -C 6 H 5 ) tltm-t&t. Bi Ph-HMM-c <7>^7t^S<^ it ^jn t S 

^%7t^^<^HJ^7tf|IJ-x<?> U -y K >- 7 h fc*fi|I8 3 ftfc. tLfz'O "tf > y 'J ^ t L Ig 

^•s tt^S^^vmc «k *g±^^£ft^<>*u >v K ^ 7 N . 4? jc D^^^it^n^ H ^> tiT 
fc. 3 titii^^S^itftnti if 7 xxl ><t>m^i|x* (0. 6 9) ^-<>-tf> (0. 2 9) £ *) m 
u #> T *> 5 i: # £ <b tl -5 . 
[ 0 0 9 2 ] 

-^7. > ViHHJLrt tc^ffivH'|4SiJ^#* L tz * U <^> P h-HMM-a-s t B i P h-HMM-c-s ti . ^MiS 
tt^iJ^^S Lfz > V v x^H jc o t^v^^£%^-t* c i: 3t>»^^o fc. 3titi^> 7° 
u - h ( ^ffi M'ttSJ ) ib* > v ?L tc i| A 5 ti tz % % T *> 5 z ic «k o t . /b* tr 7 x 

- ^ s tc m &k T- § ~f . mmic £ z,myct)*Wz.hntzfzdbt^z.z> 0 

[ 0 0 9 3 ] 

=ry 7° U - h £ LT-^-^L^BiPh-Siti if *» «b i: t^lv^^^S*^ L fc. 
Lx ^'l4*frT'^-^L^BiPh-Si-Acid<^^Jib*BiPh-Si-Base J: »J ^^^^Sti^^ o fc. c 
tl ti^tt^f^T ^^ L fcBiPh-Si-Ac i dtiBiPh-Si-Bas e Jc ») % tr 7 x x ,u <7)g£|o] fe*^ /ia6 
i: ^> tlS o 
[ 0 0 9 4 ] 

(mmm 1 o ) 

x y ; - ;u (EtOH) 2 g tc . A ^->^^tK0. 09g. 2 N1^^7K>gv* 1 0 a 1 * ^fin L . n — Mm 
tLfz. z^)Mmlz. BTEBPO. 6g^K# L If ^IMTT'ttf Lfct, ^ffl 

V$'I43IJT'*> €. Br i j 7 6 (C 18 H 3 7 (EO) j 0 ) 0. 4 3g^ 2 g <^> E tOHtCig^ 3 *fcig**'^/in U T . Htc 1 
iBKit L . jgBH & >/ ^ r ^ Mm^m tz . '/ ^ r ^ S*<7>ffiJ^ ti . BTEBP : B r i j 7 6 : H 2 0 : 
HC1 : EtOH= 1 : 0. 4 8 : 4 : 0. 0 1 6 : 6 9. 4 T-£>o fc. z Y>iWwL*^ a *j 7^ - h v£tc 



xXflx _h[c z^'Bm^ ±9 — & : 4 5 0 nm) * 

4?x -y^'^frti. -fM <y 2 cm/rain. SatB$W2#fc L/z 0 

[ 0 0 9 5 ] 

HJtefll 1 0 T#^*lfctT7 x^;u i, >) *m&nft<F>Wm ( B i Ph-HMMc-s-f i Ira) ^Xi@ 
jTf <"* 9 - > . §^ x^ni, M V lc 2 5 4 nmtf> ^ v ? =, A y ^Mft L Tz^^W-W^^^^LVk 

i^^t?a^02 o, m 2 i jkum 2 3 ic * n^n^-t . x*S0#f ^ ? -> c iid=6. 4n 

mlc^utf- * fc*RJ£3 ft. #U»& > V«it C i: i>* fill 183 ftfc (020) . 

tr 7 x x ;u ^mmmm\znm-t % d=i. 1 9nm^ ? aim s ft & o fc. ^Ttx 

9 V >i \z It 3 8 0 nm% * 'biz % v^>t 2 ft ( 13 2 1 ) . * . ft fli ic 2 5 4 nm<7> 7 -i 

h*mm-tztif<X:z<7)i)*mM2nrz ( m 2 3 ) . 

[ 0 0 9 6 ] 

(HflfetfO 1 1-13) 

x 7 / - >v (EtOH) 2g. -f iry 55«tK0. Q9g<7>&£-$g«lc * 2N HC 1 % 1 0 M 1 » L . 3 
BTEBPO. 6g*R L < fflfc#L #fc*<b«s/m L. ^STT30^KJf L fc. zziz. ft 
ffiY£143llT*>5Br i j 76 (C 18 H 3 j (EO) 10 ) 0. 4 3 g ^ 2 g<?> E t OHlc vgf$ £ ■£ Sfc % /jn . ^lc30 
#K#L. JgHHSr r^?gSt*»fc. YJimfecomfiKlZ. BTE BP : B r i j 76 : H 2 0 : HC l :E 
tOH=l :0. 48:4 : 0 . 0 1 6:6 9. 4 4T*£>o fc. Z <r> >/ >v Y >v 2. 6 5 g<?> E t OHT* ft fR L . SiSA* 

aULt. — # 'J tr- >u 77 >u >i (PVK) 
0 . 0 1 g % 5 g <?> t h 7 t h*o7 7>tcjg|^, igStBfcHjBILfc. 
[ 0 0 9 7 ] 

»«bft-5PVK#* tr-7 ^Wi<?)Ii (PVK/Bp-HMMH) ic It £ PVK t Bp- 

HMM<^#*S0^ Cliffy) h*mS iz^k-tm.®. (IIS?) fcfrSJr^k:. BfSl^I'ifiA, 
B^v&llr LTU£rmm-%mm L . #<bftfcS£-igi**lHliS8C 3 0 0 0 rDnk IhI $e Iff W 3 0 s T 7. tr 
> 3-htffvCMcJ;oT, t77 xSf ilc«-=5:3 - II (Hi? : 10 0- 3 0 0 nm) 
fc. HIM 1 1 icfcv^T li2. 65g<^EtOH^fR^ff ^"f . r - h gic i 0 T 

[ 0 0 9 8 ] 





PVK/ Bp-HMM mMtt 


ffiSJ¥ (nm) 


1 1 


0/1 


±?450 


1 2 


1/1 


= 100 


1 3 


3. 2/1 


^300 



[ 0 0 9 9 ] 

mt&m 1 lTi^ntMK hm 1 2-?#^iifcgti2> him 1 3 x-rnhntzu 

n 3 ic * ft -?ft2 5 4 nm<7> ^ 7 ^ L ^pco »I<?) ^^t^JIS* ^-f¥M * EI 2 3 

tc^i-o v^ft^i^^lcfc v^T t^v^^**fl|^$ ftfc. HjMJ 1 1~1 3T'ibHfcgt 

1 — 3 <JO ^ ft ^ ft x ^ Fit02 4 ic ^ L o 

[0100] 

atrnm 1 - 3 ) 

, ft**^i^fti©^MIt»UTaTw3ai^%*ttfitfflufc. 3ft^<^%7t 
^R<?>^* t ^7 xS^lcjf^^ L 73 - h H (mm : 2 0 0 n m ) L fc. . 73 - h 

itlS^I 1 : Bis [N- ( 1 -n a p h thy 1) -N-pheny 1] benzidine (NPB) 
it$5#iJ 2 : 4, 4*-Bis C9-carbazolyl)-biphenyl (CBP) 
ttMtm 3 : Poly (9-vinylcarbazole) (PVK) . 



[0101] 

mmm 5 x-m^rifz tr 7 ^->v # > v#jl# c^ffl^ttM#*. b i p h-H 

mm-c-s) towt^t. itmm 1 ^ s <v^ytttn^m^<v'm?c^'< ? h >i-£MfeL . m^nrz 

^*^0 2 5tc^-t„ i/jie&^iiBiPh-HMM-c-stcxt LT t± 3 0 0 niiK CBP. NBP. PVKlc 

W U li 3 6 5 nmi: L /c » 
[0102] 

£ fc. HIM 1 0 XUhtifz ^7i^^y ^I^ttH^fl (BiPh-HMM-c-s-f i lm) 

fc. ittsnw 1 ~ 3 ^^yttin^mm^myt^^ ? h >i *m%. l . #<b*ifc*s*fcei 2 6 c 

^t. KSgfe^liBiPh-HMM-c-s-f i lralcM LT tiSOOnnu C BP . NBP. P VDc *t L T & 2 

5 6 nra t L fz o 
[0103] 

02 5 ^^13 2 6lc^L fc*S**it$t-t £ t . *^^<7>%^W3PI-T*>* BiPh-HMM-c-s^ 
VBiPh-HMM-c-s-f i lm<m*-f ft . <?> f^ttf* i: |B]#£> & VMi ^ ftW_hlc ^ < ¥tit L 

[0104] 

atmm 4 ) 

y^op^^tt^-MlT^^M-^^h x h % x x ^ ^> -t? > ( BTEB) 
i:^E12 7 ic^-t&So-SiJ (IMittmM) T? £ L fz <Bm * 11 M L . f<7)ISflSi«wf 
7t X ^ ? h ;u * ilj £ L . #<bftfcJKS*EI2 7 IC 5k -t . 

[0105] 

(ifcKfll 5 ) 

y ^nn>?>tt j7-MiT'J>^l,4-^X^ x. h % >■ is ') >l tf 7 x - ;u ( BTEBP 

x 7 h ;u £ L o » <b ft *3 * * 0 2 8 \z ^ -t . 
[0106] 

BTEB t BTEBP i: t fc^r^fe^i Sic v^Tti^ ^ tiH* 1 * o fc. * <t> ffi ^ t & -5 &J$ itu 

=f WC <T) ^ <D % <T> (D U, 'M tC Jc h % ^ X § . 

[0107] 

(ifctfcfll 6 ) 

^ 7 a n > 9 > tt ; v — M^T- -5 S i JSfc # * & > -H > t$02 8 tc ^ f § □ 

o mhfifzm^^m 2 9 tc ^ -t . 

[0108] 

(it««l 7 ) 

9 > t =E J v — MM -5 S i M * ^ * <: v> tf 7 x x u > i: % g| 3 0tc^"t§ 

L o If -b ti fz IS * % 0 3 0 tc ^ -t o 
[0109] 

0 3 i iz ^-tm±^yt^mt mm. t <r> h m h j= 7 \z . ^>^>^7i_l 

x^a^^Tt^Sli. Si«g*-^A,-Z?v^-S BTEB BTEBP.J: *J t t ttffic^o fc. Ctlti^^ 
SIC JcSl^f T*^-5 fcti^tlS. 
[01 10] 

-t^T<7>MW^^^fS7tfe4% ( l max ) ^'ISt^LTT'n -y h Lfc*§S*EI 3 2 
lc^i"o x 77v)S^*-t S BTEB i: BTEBP<?>S^%7t&^ ti . iK^IJS lc is T ± § < ~f >i - 

^HvMiBTEB t BTEBP<7) gJ^S^x h ^ i/ S^^fr L T v^S fzdhlz . ^agjg k: X It 5t=t 
££W^Wtf&-? % z t iz «k S^ffiS h^xbli^. 
[0111] 



YK\z. mUM 5 T°m^iitz¥7 ^->i y ^tt^ > V#?L# (BiPh-HMM-c-s) ^ 

m^tmrnm 9 T#^*ifctr7 i = ^s^ttfi^ > y ( b i p h -hmm- a - s ) 

**>*S*. ^fltefl 5 -?#«b*ifcfcr-7 xx,b y *n£rttn<7> > v #?L#^^^^S*^ 7 

^-igiR^I^MiSJ: 0 t*9 1 0 mm < . Hflfefll 9 T'#btlf;^7 x - ^ y M # « 
W»<7> > y #?L#^^^^S t * ; "v-ig^^M^^Tt^S «k *) z i: iei^T?! fc. 
[01 12] 

HI34tcti. BTEBP$g**>3ir}fc$tJg*>agJ£feffcfc . HflfeflJ 5 & V 9 T# «b ti 7c tr 7 x x 
^ y > y ^1Lfoco$k?tfam<7>mm^1tt coitm&^-fo B i P h -HMM 

^t'7i^*Sfgii, 1 0 0 0 mM<7> tr 7 x x >i & tc ffl ^ -5 . 10 0 OmM^ i^7x-4t 7 v 
-TtiTt^tc-ilS^T'c^^c oTi^ty^^bf^ tr-7 xx;b ^MMiJ^tcie^iJ LfcH 
JMJ 5 X°m<bntz^y xx,u y ^7if ^rttfi-^ > y #?L# (BiPh-HMM-c-s) ?tt$tV* Strife 
fc^-* 3 i: *»fit^3 ftfc. -77. tr? x-^tf>&BU«3t**Jl^ft#v>HJtefll 9 T*#<b*i7c 
tr 7 x^^y # ^ tt W <o > y #JL# ( B i Ph-HMM-a-s ) ti BTEBP^g* t mnm^-m^t 
tSLA^^f, B i Ph-HMM-c-s ^^v^^tlc U^7i_ ;u <7>!ff ^ * ge^ij #at L T 

-5 C t fit lf> ZfLtz, 
[01 13] 

7 x x;b y 'j ^I^ttf^^)^ t fETtlf 1±MM> 
(^fifeflj 1 4 ) 

^->55l^* ( 5 0 0 g ) t 6&^NaOH*3gift (4 0 g . 2 0 Ommo 1 N aOH) <D tc ODTMA ( 1 6 . 6 6 5 g , 47 

. 881111110 1) ^ 5 0 — 6 (TCTyg ft? £ <r>M : ifc\z BTEB C 2 0 g . 49. 67mmol) %® L < KJf L * 

bffiT'imt. **>&£-i**j@#fegglc20#*MtT* LTv^cH*'I4<^BTEB^tK>§ 
Sa + lc^lcS gST2 0B$WK#Li|^+fc. if^^^ILT^U JS^xx^y 

nm^nm a. 5g ) 

[01 14] 

0 3 5t#^tlfcit7x^^y 'j ^7 « a « fl- <?7 ffr * X ft 0 Jf 9 - > * ^ ~t * 2 0=10 

0 W T <r> {& 7% t$ \z. A = tl.2At 11. tA<r>Wm%M1f*- ? b*®.m$ iifzZ tfr% . z<^m 

tizztfrb. y x x ji £ )b»MMiJ ft k: L **JI2J& 3 *iT v> s i: fc*ffl!I8 $ ti = 

[01 153 

0 3 6 k:#^>tifc«^7 x x,u y -j ^7 ^ £-ft W<?> 2 9 S i MAS NMR x ^ * h ;u % ^t. d= 
- 7 2. 7 t -81. 2ppnilc 2 *<7) y r-^ ^ t)*mm$ tl* ^ tl -? tl ti T2 tS i C (OH) (OSi) 2 1 i= T3 

[Sic (osd 3] \zmm $ n % . cti^^is*^^. ibtitit7i^^y ^i^ttfta 

m 3 7 lc 5p t tz «fc 7 lc . 1 ft<7> 7 x ^ ^ y ^7<?> y - h § 10 A^m^MM^ L T 
z t h*m%%2 titzo ^Tz, m 3 8 tc^ Lfcf7tx< Hi (ifi^Ttfe^ : 2 6 0 n m ) ^ 
<b fll <b «: «fc 7 #^>tifcJB^7 xx;i.y -j ^7l&ttftli^v^)t$^t; t fc*fll^$ 

[01 16] 

(mmm 1 5 > 

4. 5g<oODTMA^7k5 0mnc}gft¥ ^ H± . 8 0 0 M 1<7> 6#i£Na0H*'Jgifc%/jn £ fc. c<^>§}«^^/^ 
tc «k 9 4°Ctctf*iH LT*^2g<^BTEBP^7^n^., ta#fe^ili^ 2 O^ff L * h 2 4 Nj 

mn^ft^tz* &&<v±m.fr±fcLtzcox*. zn^^miz «k »? 04xl. 

x x;u y M ^7^^ttW (8. 9 g ) 
[01 17] 

03 9 icibfttittt7i^^y jjnntf&nm^xmMitt 9 - > tit. 03 
9 ic^ l fcXRD^ 9 -y frh . ztDumtmmwMfrto. oA^m^mm^ Lxi^ca* 

[01 18] 



)X\z. m h n tz m vt tr -7 x - >i is ^7 w. a w w ( o . o 8 g ) iz h ^ x > ( i o M i ) ^ ^ ^> 

L . X ^ InlJt 9 - > * «fl^ L o 13 4 0 Ic ^ L X R D ^' ? - > ^ b Bfl "o 4 

J: 7 fc. HP^M^IEU;? ftfc. zcoztfr>b. UhfLTzmVy^ y ^->i~> 
Jft IC T H . tf 7 a: x. )i is >) J] co -h J i/ - V * \X h XX <b IZ frffi. 3 -t± 3 C i: fc*HT ftfeT* -5 
c i: jb'fiia $ ftfc. * . 04 lC^L fz&lt * ^ * h ;u ( K £g t\i & 4% : 3 0 Onm) h m 
h «k 7 lC. Hbtlfcl^lf7i^4y ') ^M^tt^li^v^T^^^-t c t fc* fin 18 3 tl 

[01 19] 

cmum i6-i8) 

9 , 1 0- tr * h x h df- x ^ M ;u t > h 9 «fe > (BTEA) li t- X v v ? x ft* <b m A L & <?> % 
f£ffl Lf-o HSfefJ 1 -?#<bttfc7 xx,u x > V#JL# (Ph-HMM-c) ^fflv^ 

. ^^*B?Lftffi<^-0HSlcBTEA^iilT<^77Y£lC J: -o T0f5i± Ldbtz* ~t h'l^y 
MM (6 5ml) fcBTEA ( 0. 1-0. 8 g ) * $g» $ -tf tz '& . * <v + iz Ph-HMM-c ( 1 g ) £ #ft $ 
•tf. 50°CT5l!f MiRit L /co iXv*T. IfiiT-lILfct, «fifi L . t# «b tl tz M # % T «fe 
h > N yi^(U-fU-|'HT^tl^> ^ L f| fe A ^ o * # o 3 <7) J: 7 

tcLTs Ph-HMM-c UlcW LT^ 4 ic^-t J: 7 icBTEA^^^^^^T . An t/P h-HMMO . 1 ( 
H fife 00 16). An t/Ph-HMMO. 2 (H SIS 00 17). An t/P h-HMMO . 8 (HMO 1 8 ) <^3MM<^ 
-ry v => ^y&mfeitL tz-y xx^x #«£-t*)|s|.<7> > y#?L#*#fc. 

[0120] 
[^4] 





BTEA <Dj± 3A4/lg Ph-HMM-c 


MMM 1 6 : Ant/Ph-HMM 0.1 


0.1 g 


%Mm 1 7 : Ant/Ph-HMM 0.2 


0.2 g 


^Jfe^iJ 1 8 : Ant/Ph-HMM 0.8 


0.8 g 



[0121] 

0 4 2lc. ^m^J 1 6-1 8 T*#<b fLtz&UnJkvmi&m l T#^tifcPh-HMM-c<^X*ft 
[Hl|f ^ i:-<^MWtcfcv^ 2 0 =2-5° tc-^^zf-^-^iiat^^i- d 10 , d j 

1 » d 20^ ^- * ^ ^M'J © 4 > V lilt fix c i: b*mW? § fc. 

. 20 = 10 — 40° icfev^Tf ^^>7 i^^Sib'MISBfitSJiJ LTv^C h^^t3o<7)f- 
^ta^ti. JK^tt^#te«ji**fil^:Tt fc. W_h<7>*SH;b^ . BTEA^ip At S 3 t iz Jc 

0 T tf- ^ ^S^fiT ^a«b tifc t <^<?>. ffl1LffimJkvHrfe<F>mW&-&ftn LtzZ ^ BTEA 
S^ATlfc^kii'ilS^tifc. =5rfc. BTEA<7>i|AM<7> J: •} ^>=5rv^ Ant/Ph-HMM 

0. mvAnt/Ph-HMM 0. 2 1 N ti<^> X*l 0 fx 9 - > * ^ L . JHH?L«3i&V#*&<7>Ma«'lt*« 
if Lfc* * BTEA^4iAT-# fc. 
[0122] 

HSfetffl 1 T?#^tifcPh-HMM-c^N 2 *#^S*ft*l3 4 3 tc . H^^iJ 1 6 T# <b tl fcM^I-^ 

N 2 nst f si^0 4 4 ic, mmm 1 7 T#^*i7ciim<^N 2 M#s^n 4 sic. 

1 8 T# <b ti7-Ii\fl-<^N2^«#M^^ H 4 6 lc ^ tl * ti^i" . c tl h <^y N 2 dR## lz S 

o*v^t. i 6-i s x-m ^fi tz ^ urn mum i xmhfitzn-mu- ceo itmmm 

~& BETvS tc Jc ») . +'l>iHH?Lii.S^BJHv£Jc «k *) . 0fL#*^ t-p 1 o tv£ lc =k v ^ti^tiStii L 
[0123] 



[ft 5] 





jtMtt (m 2 / g ) 


^'k&BTLM (nm) 


rMTLWm (cc/g) 


MMM 1 : Ph-HMM 


935 


3.0 


0.36 


16 : Ant/Ph-HMM 0.1 


830 


2.9 


0.33 


MM®] 17 : Ant/Ph-HMM 0.2 


743 


2.9 


0.25 


18 : Ant/Ph-HMM 0.8 


516 


2.5 


0.20 



[0124] 

m 4 3 ~ 4 6 tc^c L fc^T^M^I-lC fcv^T > V #JL#*f I VM<7) ffll £ ^ L T 
»K ft"k«H?L 2. 5*><b 3nm^i5-^JNH?L^* LTV»4 3 t b*mm$ ftfc. ^Tz, BT 

EA<^i?A»<^i#7jnic L Tltftffifi. *ffl?L#M T L 1 , fr> o * /fr JNH ?L it & fc s 

< 4oTv^fc. zillt. t > h 7 -b > **lffl JL F*3 tc i| A 5 ti Tz z t tc |g H L T £ i: % 

[0125] 

Ph-HMMtc BTEA^a>A L fcUffiEffll 1 8 <^M^4-^ 1 3 C-CP-NMR^*S*^ HI 4 7 \z^~f 0 BTEA^ 
#ALTi*&v*Ph-HMM<^*<^NMR<^*fclfc$t-t£ t . 6 0 p pmttffi tc H <b tl -5 tf- * 

to c 9 . btea a #<7) ^ - ? a B t ^ t 6tf& £ ti * ~> £ . 

[0126] 

Ph-HMMtc BTEA^il* A L fcHJfefll 1 8 ^MH^ 29 Si-MAS-NMR<7>*SH^ HI 4 8 tc^i" 
o 29 Si-MAS-NMRTii6 0~/0ppnif41!TlcBTEA<7)T> h ^ ^> E±3*<7> tr - 9 i: / 0 — 8 0 p pmttlS: tc 
Ph-HMM<7> -b > tf — ? tl^tl5ttl£ tl/iio :^:h^b, 7 0ppmf4ffiTtiT 

> h 7 -b > <^T 3 t -<> -b> ^T 2 "t -f h o X C i: ib*5lf& £ ftfc. * . 100—120 

ppm<50Q^ -i V <n 9 fr&h flft^Z t . Si ti*7J8fr $ tlTfc «b "f . Itls^f* 

[0127] 

7t x-^ ? h ;u ^10^ L fc. HJfetf!l 1 T#^ti/!:Ph-HMM-c<7>iftiR^^ ^ h ^%0 4 9 H 
«E^U 1 6 -?#<btifciftfi|-<7>i»JK*^ ? h^05 0 tc. 1 7 -?#<btifcift*i|-*>if&JR 

x-<n^i5 nc. njteiw i 8 xm h ti fzun<vw.w. x ^ ? v ti m 5 2 tc * ti -p ti 

^t. P h-HMMT* ti > -b><7>(« ( 2 6 0 — 2 8 0 nm) fc*Jl «b tl <^> tc jrt L . BTEAIM^^T- It ^ > 
^><7>«&jR<7>ft!yc 3 5 0 ~ 4 0 0 nralc-F> h 7 -t > <7> n^c -MX 6* 51 If. $ ftfc. -^J. Ph-HMM i: BTEA i: 
<^Wmm£f?]^tifkt\X^-< ? h >i (m^-tt-f) \z fcv^ T ti t > h 7 -b > <^ f - ? ft* ^ + - 7° 
Tlftllty 7 h LTfe^ BTEA^ III ^ ft L ^ <n t tifflrS] & o T v^„ 3 flit . 
P h -HMMtc BTEA<7> "F > N => -b > ^ fb^*p a Uv^: J:lc ioT±t t ^ 

ti x itiftail^ttftuzi: **5llf 5 tl o 
[0128] 

#:tc. Ph-HMMtcm^^ tifcBTEA<^«*i»iR^^ ^ N >^\z «k »j ^» Lfco ^ 4? . ISfitf 
<ry %. % III S L 7c if ti x -< ^ ^ ^ co jxttf IE 61 * * ^ ^ h ^ «b ti & a6 . 

-f => ^ ? mwt>* ') ^ AT'^IRLT 7s< ^ h >i W\f£.~%: It -o fz o 5fe-f . P h-H 

^2gtc^t LTPh-HMMO. 0 3 g t Lfe^tc, 7 x - ;u S^f^<7) 2o ^ t° - ^ 2 7 0 — 2 9 0 nmk: JL 

:T\ Eft St ^ >) ^ U2g\z tt LT Ph-HMM^ 0. 0 3 0 0 gT'M^ L T KftiR X ^ 9 h ^tU^ti 3 
i: t L o 
[0129] 

icV>T. BTEA<^3|*M*ft*f^^-tSfc*). FffSi ( 0. 0 0 1 1 - 0. 0 14 6 g ) <7) BTEA ~& P h-HMM/B 
a SO 4 ( 0. 03g/2g) tc S^- L fc^Ht If ftl L fc. f LT, ^ > -b > i: T > h 9 -b > <7> flRiR 
- ^<7>tIAfItb^fflv^TKubelka-MunkHf(T7'a -v h Lfc. ^ <7>tfg£* EI 5 3 tc ^t. 7' 



t. Ku b e lka-MunkH9i(^t± . K/S= ( 1 -Roo ) 2 /2 Roo { 5* * . R «> & T > h ^ ><7> «fc JR 

tf- ?<7>jffi*te (Max 3 9 0 nmK KtiiflMX#it. SlifC£L«^fo > 
[0130] 

£ . 3 <7>*fcM*fcfc> ^ BTEAM ^UtTjn ~t Z> lz L fzi)*r> T Jx ft x-^ ? h ^ tc felt £ BTEA^o 
- ? ffiA«ib*if fln LTv^s c t b*mu$ tifz. f ^BBk: BTEA^ L fctftfl.*) Rft^X 

x- ni(05 0 — 0 5 2 )^BTEA^ f - ?ffi*ffi^<b. 13 5 3 lz ^•f^mm^ m ^ T BT 
EA**®^3 *lfcBTEA<7>M%gaj L fc. -£ io^*^^ 6 lc^i"o 

[0131] 
[ft 6 ] 



Ant/Ph-HMM 0.1 


2 % 


Ant/Ph-HMM 0.2 


4 % 


Ant/Ph-HMM 0.8 


6% 



BTEA/(BTEA+Ph-HMM) (mol %) 



[0132] 

YKlz. -<> -b > frhT y V *7 -b > • 's </) x * ;u — M ^ £ fz do N x ? h 

PJ S ^ ff o o -f , ^ > b? > • ^ «b t > P 7 -b > ^ <7) x * ;u df - i" -6 tc IS L 

tftIt£lT^J:^lcLTiaLfc. i" & t> *> x 0 5 4 tc ^ -t BTEA<7) t ^ ^ - T <7) DS^IX x 

if V >v co «fc 9 . BTE A 2 6 0 nmT? UfcJR a Jf 0 x is h ~f , 4 5 0 limit ffi PC t > P ^ b > i * 
<7>0&JR£1r L T c t fc* fill 18 3 tifz . I355tt. 8ft|gft^ 2 6 0 nmk:iJlt-5Ph-HMM 

&^BTEA<7)^7t x ^ ? ^ ^ T *£> § 3b». Ph-HMM<^^7 , c x ^ ? P ;u tc 4? tt 3 2 0 nmttffi ic :*c 
§ £ tf - ? L fz fc*. BTEA^ifTt X ^ ? P tf - ? H «b tl * 3 t fc*fitfS £ tl = 
■ZcDfzdb. K£efeJI26 Onmli -<> 4£> 6^7> f 7 -b>-s<7)x*^ *? — &W\&&&'t & <n 
\z M L T *> § c fc jb*ffllI8 $ tl o 

[0133] 

^tc. ^Sfe^iJ 16-18 T-#^ tl^^-M^lcW LTaSe^^260nmT^7tx^ ^ h 
PJS L fcJK** HI 5 6 ic^-to BTEA4> A&*>tftfl-TM± 7 oc t > h 9 -b > * fi*ti 
co tr- ^ fc* 3 2 0 nnK 4 3 0 nmlc * tl f tl a <b tl ^ . z tl It . BTEA**Ph-HMM<^lffl?Ll*l \z mfe $ tl 
fc: i:^^ LTuli. l/i, BTEA<7>aijl Ali'iS x. -5 tc Lf;i } oT7> h 7 -b > <?> tr - ^ 
^ # < * ») . i;n7i^)L|wf-n s 'l^ <tz-oTzo P h-HMM<?> S * t ic ^ fbli * 
C: t h x ±ie<7>^^ h ~f 1 — >l S ^ "o T > h 7 -b > "\<50 X ^ ;u df N — CO^Vf^. L **ff *3 
tiT 7c 3 i: £ tl o 

[0134] 

l>l±co^W:^ y ^->i y ') *W.£>tt%lco > 7 #?L# (Ph-HMM-c) JNH ?L F«3 ic t > h 
y b> HU,|g# (BTE A) ^ilAt-SC t^T*§> f til:J;oT7i^iS^b7> h 7 -b > -\ 
<7> x ^ ;u - ^$1) h^m §Ti^: h *»fiSII £ ti . 
[0135] 

<#>i -7 i >) y com xt ¥tytm'\tum > 

(mum 1 9-20) 

mmm 1 x-#^ti^7 >• > c p ii-hmm-c ) ^^ussfj 4 t* 

ibti/it*7i-^y >; 77^^-Wft<7) > y#JL# (Bi Ph-HMM-c) ffflv^c. f LT> t ^ 
; ^ 9 A # 4 7 -f >; (Al-TPPEt) ( 0. 32 g ) * ^> -b> ( 10 Oral ) + tc^ff $ i±. % 

co^lzmUM 1 Jk~U%M®\ 4 T#<b ti7c > V #JL# (lg) a7tTT-24°CT'24^ 
ratft#LT& > V #fL#lcAl-TPPEt^t/IInS^b- L#)fc. ti/i^*^ + ^lc x y ; - 

jijku^yvyx-dt^ftfrh^mL. jf&^m^^nrz. z ti^-ti^Ai-TPPEt/Ph-HMM c 
m^mm 19). ai-tppe t /b p h -hmm cum 20) Ht. 

[0136] 



Ph-HMM-c. B i Ph-HMM-c . A 1 -TPPE t/P h-HMIk V A 1 -TP PE t/BP h-HMM^) X B 0 Jff 9 - > £ 
[3 5 7 tc^-to f>7'l-ft LTODTMA (C 18 TMA+C1 _ ) fc^fln U^fS L fcPh-HMM-c B 
i Ph-HMM-c lc jo T t± „ 2 0=K3°IC ;* V *S m. ( 2 D - * =f t ^ ) * ^ "t t: - ? t t t C . # 
*§rt^^> -H> ^miaf?tt^^i-0. 76 t 1. 1 9 nm<^> - * fc*SH3S3 ftfc. TPPE t ^ > V«HJLl*3 
tcipA L /cAl-TPPE t/P h-HMM t Al-TPPE t/BPh-HMMlc t Ph-HMM-c^ VBi Ph-HMM-c t fa] 

C Hie \£- ? fr^hiitz Zhfrh. u&mmmiz £ o X P h-HMM- c^. Ui\ P h-HMM- c tiiH 6 s " 

m fix & \^ z t b*mn 2 ti ^ . 

[0137] 

iXlc. Al-TPPEt/Ph-HMMcoUV-vi s n^t0 5 8C, A 1 -TPPE t/BP h-HMM<7> UV-v i s * 
? hi%05 9 (c -e tl f tl ^ -t o 2 6 0 — 3 2 0 nmf+fi lc > V # — ^ * >- # IB <r> 4f > 
tf 7 x - ;u <7>p-p*g^lc*fSI» $ tl § fl&iRfc*Jl «b tl/io LT 4 0 0 ~ 7 0 0 nm<7>MTti. Al-T 
SPP^> So r e t ^> H t > H $ tl -5 nfti|X X - ? h ^ H <b tl , WnftlZ fcu T fl <?■ 

n%<r>mfti)*mw2 ntz* * vm?i\Hx<^k\-i?fnco^^^mitk\-i??it<^sot(tt 

K <r> is 7 h \z J: *J Hfi t KH*T'§^ Al-TP PE t/P h-HMM t Al-TPPE t/BP h-HMMlcfc 
lt*Al-TPPEt<?)Soret^> H tt * tl ^ tl 4 0 6 i: 4 1 3 n m i: & *) . f n n * >i U^X&trtkm^ 
ttftvwoH ( 4 2 2 nra) i D ^*-y 7 FLTUfc. C<7>ISHUi. Ph-HMM-c&V BiPh-HM 
M-cctJ lc fcv^T A 1 -TPPE t iiH#^#:t^)t L X § c i: ^7jk L T £ . C =k 7 * H^ tfW 

MA,T?if!&#3*lTv*5fc#>T*><5 t % i <b tl £ o 
[01383 

* fes A 1 -TPPE t/P h-HMM t A 1 -TPPE t/BP h-HMM t % It IS L fzM a . ftu^<^^* s Al-TPPEt<7>S 
oret^ - > \z <n -7* n — i/ -7 h fr± § ^0 fco Z<7>*SJH^<b. P h-HMM- c^SHJLSffl** =k 0 H^ 
^•#^SX *> ^i- < «: o Tv^ z i: 3t»»fi|^$ fifzc ztilt, BiPh-HMM-c<7>^^Kgp<7>*S3t»»Ph-H 
MM-cJ; •) tEvifeft, Al-TPPEt*»ffiv>T(®# LTH^^#^lX ») tc < < 4oTu4fc«)-? 

§ i: 4t^ $ tl Z> o 
[0139] 

^lc. Al-TPPEt/Ph-HMM«^#<7>^7t x^. ^ h ^ ^ m 6 0 ic^i-o 2 6 Onm<?>^T? Ph-HMM-c 
t 3 0 0 nrart-fitc^v^7t^^^tlfc^\ A 1 -TPPE t ^ 4p A L fzMtifaX \*Mlt L 
Tv^:„ Al-TPPEt/BPh-HMM«£-#<7>§t'7fcx^ ^ h ;u * 0 6 1 tc^i" 0 Z^Jg^t. 

3 0 0 nm<7> >t T B i P h-HMM-c ~& Wi&'t £ t 3 8 0 nmM" j£ lc ^ v^>fe fc* A <b tl . A 1 -TPP E t % A 
Ltzn^faXl$m?t LX^fzo Z<D J: 7 £*SHt±. Ph-HMM-c^c VB i Ph-HMM-c ^ «b A 1 -TPPE t 
^x^iif-iiLfcZtt^LTi^, L^L4*»^ Al-TPPEttcti3*-t§^7ttif]^ 
7t<7)2Tg)^lc©tlT Li7 L < ttll^^lc i»JR*if o fc«> x *ilT'atlHT'S ^5r^ 
o t i: # x.^tl-5 o 
[01403 

-5- C T^^Tt 7 > 7' ( 2 5 4 nm) TMIt L & *>*<b . Al-TPPEt^*. A 1 -TPPE t/Ph-HMM»* . Ph 
-HMM-c^*. BiPh-HMM-c»*^^Al-TPPEt/BPh-HMM^*^^7t^Ai^itm L . ^ti^<^^ 
jK7)^7tVtm*^^- r ¥M*m 6 2-0 6 6 iz * ti^ti^i-o 06 2-06 6tc^L fcJK* 
3b^. Al-TPPEt*iajf t fctftift ( A 1 -TPPE t/Ph-HMM^. ^ A 1 - TPPE t/BP h-HMM) ^A^^L 
Tv>5 z i: ft*fit%5 tifco zcDm^^j . Ph-HMM-c&VBiPh-HMM-c^<bAl-TPPEt^<7>x^;u 

[01413 

J2i-htf>*SH* i <b * Ph-HMM-c^ ^Al-TPPEt^^^^ ^ ^-fi^illcouTKT^ =k 7 
tc^^-t^o -fSr^*,. > v*ffl?LJcAl-TPPEtft*^ft LTv^ fc*>fc — o<?>^^ liaSv^gBiSt 
tc *) . c <r> J?E (It tc #c ^ L ^ ;u — ^iHi <r> 7 > ^ ^ * s 11 X B & . a 
ti KM * ^ m ffl tc it £ x * ^ - ^|^) ^t^t^tfCJ: <fflv^ti$. 3 t -r* 

^ tc T a x -< ^ h tKnMti: 1 ) itA^Xltft < . H — coj%ytQlffllz~r ? -b 7° 9 — 

. K — X3hZ> Ph-HMM-cco^ffl tc Al -TPPE t **H^ n"# i: LTftf LTul>, S£tc + ^HcPh- 
HMM-c^M^^raic Al-TPPEt^^ft L . Ph-HMM-c*- h A 1 -TPPE t-\<^ x ^ ^ ^-#|fljb*^i* 



[0142] 

z cr> £ 7 ic . y x. — >i is v #*g£-+t#l-&y tr 7 x =. >i is ') JiW. citt%\-fr h > v IEJL*<7"> 

T^;^')A#4 7rJ > <k < X * 4, *? — &W}-tZ> Z t t>* fit fg T* § fc. t£ OC * ^ *c 
^ 7 -f V > ti x C0 2 <^HI^^^^T^^^^1f * ft Jfcfflfc* SHOT'S -So 

^^^S^^^^Tt^^f 5 7 ^->i is ') xmntt&Jku^ y ^~>i is 'j > v 

#JL# lc ti * ft tt n ^if ^SCtlcJ; ^ S & ic^Tt cn fe^ x * ^ dp - ft| gp -t 
£ Z h ht£ Z> * 

[0143] 

<mm'\±mk> 

mi&M 1 0 -?#<b*lfctr 7 xx^>* #«£-#fl-<7>»ffil ( B i P h -HMM c - s - f i lm) t . it IS 
<7>fc#><7>tE*<?>J8!tt^r^!foW {Bis [N- ( 1 -n a p h thy 1) -N-pheny 1] benzidine (NPB) 4'-B 
is (9-carbazoly l)-bi phenyl (CBP) } t 1 5 0°C * \z 3 0 7>jR ^ L fc^Uc . Hft«lIM 

[0144] 

HffiEfll 1 0 <b ft tz B i P h-HMMc-s- f \\\&\zi5\^X\$Z <r>nWk<r>&*M&. \z M <o ^ ft \t ft fc> 
ofc^lcML, it ft 3fc<?>ffiStt Sir ft&M (NPB&VCBP) tt -f ft fi S L T L * 

oTufc. C<7> «fc 7 ft fi®li^>t^H^*D^t<blC J: * t "bftSo C<^S*^^. 

*^BH<7>^7fe^Wiiifiit^'l4icfS fix v> fc*filI8 3 ftfc. 
[^^Ji^fiJfflBri^] 
[0145] 

js<7>iRT<»*fflifto $ fixmwm^ytfr^mt ft ►? . jgic»fifti4ic ^mfitz^m^^^m^ 

[0146] 

Ltzfr^x. *&w\t. ^*ti+^ft^7tffs^^^7t^j*^#'b tift tz^m^kc^ 
izm^xnnmmt'&mft-£ Ldb&mmt Lxi^iz^mx3b^> . 

[0147] 

[hi] &m<n&ft?&<7)iEiLWimttn-&^'twmx$>Zo 

[0 2 ] mum 1 T#<bftfcPh-HMM-c i: 2 ftfcPh-Si*>X*ftlHllf ? - 

y&^-t f => -7 X 3b Z> o 
[0 3] mum 1 ~ 3 «b ftfc MW<7)N 2 dS^ ffilt^t r ^ 7 . 
[0 4] HfiteflJ 3 T»«b ftfcPh-HMM-a*>X*ftlHl|ff ^° ?->^^fH7?J>^ 
[0 5] USE 00 2 T# <b ft fcPh-Si^SEM^S 

[0 6] mUW 1 ~ 3 XUh fitz&M&co^UulkW^^ ? h 'i ^^-f r 7 7 * o 
[0 7 ] #|JMJ 1 —3 Tt#^ti/i§gj\l^<^^7 , cX-< ^ h >i^^-f 7 => y X 3h & „ 
[0 8] #|JMJ 4 T»«b tifcBiPh-HMM-c<^XJj«lHUff x 5 7 ->^^i-r^7T*>^o 
[0 9] #|JMJ 5 T»«b tl/iBiPh-HMM-c-s<^X^[£l*f 9 - > * ^ i" r 7 7 T' -S . 
[010] mum 4 T#<bft£BiPh-HMM-c<^N2fl&*^S*&^^-f 7 X 3b Z> . 
[0 11] ^m^J 6 T# «b tl/iBiPh-Si-Base<^X^0*f ^ 9 - > ^^i" r 5 7 T*>S 

o 

[012] mW\ 7 T# ^*ifcBiPh-Si-Acid<^XJj6HUff ^ 9 ->^^~t 7 => y X 3b Z> 

[013] mum 6 T#«bftfcBiPh-Si-Base<^SEM^HT#>S. 

[014] Hlfefl 8 XUh tifcBiPh-HMM-a^X*ftlHHff ^ 9 -> ^^i" 7 ff»^. 

[0 15] ^m^J 9 XUh ti7zBiPh-HMM-a-s<^X^0*f 9 -y^^-f 7 => y X 3b Z> 

[016] mum 8 xm^firziifh-mu-z^mmmmmum^^-t ?=> y x3b& a 



[017] 



MM 8 X% <b *lfcBiPh-HMM-a<7>Hj-}&fl8cJR x - 7 h i^^f^? 7?*4 



[018] mifcM 4 ^> *i£BiPh-HMM-c<7>Hj-}&«&JR x ^ 7 h 7?ii 

[01 9 ] Hi4~9T'#^*l^§MH<?)t7tX^^ 1 ^t^t r77T'S>5. 

[0 2 0] mUM 1 0 -C#«bftfcBiPh-HMMc-s-f i 1 m<o X m 0 iff 57 ?*7 7 

-5 . 

[021] HSfefl 1 0 -C#«bftfcBiPh-HMMc-s-f i lm^i^x- 7 h 7 7 77? 

[0 2 2] HSfefll 1 0 T#^tifcBiPh-HMMc-s-film<7>»ffil^^^^fli*^-t^KT*) 

[0 2 3] fUMJ 11-13 xmhiitzMn 1 - 3 ^Sd^^Tt^^^^-t^rg^^ 

o 

[024] ntfefi ii-i3 xmhnrzum- 1 - 3 <7)^ fi?n<7>m?t x- ? h 

-f T => 7 7?i5„ 

[0 2 5] H«0 5 *l7cf&7ttt*^»* i: tb$x#y 1 - 3 <?> ^7ttt»<7> m^<r>m 

[026] n«y i o T*mhntz^yttfn<7>mmtitmM 1 -3 *>&}t 

[0 2 7] BTEBvgjR^^Tt X - 7 h ^^^f r 7 7 T*£>£ . 

[0 2 8] BTEBPS^^^t'c x^n >i%^~? 7 >? 7 X £> & . 

[0 2 9 ] -tf > -ig Jft §^ X - 7 h4,^^t^^7-?*4. 

[030] tf 7 ac — U > 'Bm^^yt X - 7 ;|,^t^^7f*5, 

[03 13 l7^f)t^SJ:i^^Si^^tr7 7T'$»5. 

[0 3 2 3 H^f&^fe^l ( l max ) ^1SIc^LT7'p -y h LfcfK**^ 77 7TJ> 

[0 3 3 3 HtfeflJ cM# «b ti7^fE7 l cttW^^BTEBP<^>§^<^^7t x - 7 h , u ^ 

[0 3 4 3 HMJ 5 9 -?#^tifc^^W«-^VBTEBPtgSt<7>^^^IJS^aSJS^fb 

[0353 n«y i 4 T?#<b*ifcjgtt-7 x is ') ^M^un^m^xm^n^ 9 - 

[0 3 6 3 HMO 1 4 ^mhiifzmVt-y x ^ x 77 ^ £-Wfi-<^ 2 9 S i MAS NMRx- 
H'^^t777T^5. 

[0373 mmm 1 4 -?»<b*ifcjg*K-7 x ^ 7>«^-w^i-^«at^^i-^^0T 
[0 3 8 3 hmj 1 4 -?#«b*ifcjgtt-7 x^;u ^ >j xn^ttncomyt x^ 7 h ^ ^ 

t777T^5, 

[0 3 9 3 HJtefll 1 5 -?#<b*ifcJ8tt tr 7 x is -j 77^^W)|£|-^»*X^0iff^' 57 
- > ^ ^ -f 77 7 X 3h £ o 
[0 4 0 3 HSfc#J 1 5 ■bftfcJgtt tf 7 a: — >l is 'J 77^^W^lC N ^ X > * S h L 

^ X $ 0 iff >*9 - > ' * ^ ~t r 7 7 T £ o 

[0411 ustefll 1 5 x-mhtitzmVi^-y ^->i is ant 

^7 7 X 3b £ o 

[0 4 2 3 mnm l 6 - l 8 T^^ti/z^-i^^^^^^fJ l -?#^tifcPh-HMM-c<?>X 
H 0 Jf ^* 9 - > ^ ^ "t 
[0 4 3 3 UStefll 1 T?#^tifcPh-HMM-c<^N 2 i»#^SJi6*^-t ^ T-l>§. 

[0441 1 6 xnh titzunco^ 2 \skmmu.m^^~t ?=> xnbz>« 
[0453 mum 1 7 xm^nrzmm<nn 2 n]kmmum^^-f 7 t^§. 

[0 4 6 ] HMO 1 8 T-#^ti7cM^^N 2 ^#^S*S^^i' ^ 7 -?£>S. 



[047] UStefll 1 8 1 3 C-CP-NMR^*a*^^i- 7 => ~7 ~Q3b%> „ 

[048] mUM 1 8 ^M«-^ 29 Si-MAS-NMR^IS*^^i" 7 => ~7 T*£>3 . 

[049] ^fifefl 1 ti^Ph-HMM-c^fl&iJX ? h >i^^~? 7 => v T> 3h & , 

[050] HJfefll 1 6 T* t# <b ft Mfl- <JO K&iR x ^ ? V >i ^ -t 7 => I T* £ . 

[0 5 1 ] fUMJ 1 7 T#^tifc^3p|-<7)i«iR^^ * N >v&^-t 7 => 7X*3bZ><, 
[0 5 2] 1 8 ft UK iR X ^ ? h >V fc^-f 7 °? v X 3b Z . 

[0 5 3] BTEA^iiI*^t^77?*S. 

[0 5 4 ] BTEA^^e J t - X <r> tik 4X * n'^^t^*77T^^„ 

[0 5 5] K^efe4% 2 6 0 nnilc felt & Ph-HMM^ VBTEA^^t^ ^^n^t^t^^-e 

[0 5 6] mmm 1 6 - 1 8 xm^nrz&umztt Lxmm^M2^mX"my6 7^ ? 

b >i % I« £Lfc^^^tr77T'^§. 

[0 5 7] Ph-HMM-c. BiPh-HMM-c. A 1 -TPPE t/Ph-HMM& 1 -TP PE t/BP h-HMM<^> X B 0 
ff'i 9 — y Tfr-f 7 => -7~Z°£>& 0 

[0 5 8] A 1 -TPPE t/Ph-HMM<7>UV-v i s 7 ^ 9 b >i & ^ ~f 7 y 7 X *> 3 . 

[0 5 9] Al-TPPEt/BPh-HMM^UV-visX^ ? h >i^^-f 7y 7?$,^, 

[0 6 0 3 Al-TPPEt/Ph-HMM<^^7t x ^ n*%^t^57T?*5, 

[061] Al-TPPEt/BPh-HMM<7>§l7t 7^ Hit^t^77T'i^ 

[0 6 2 3 Al-TPPEt^*<?)^7fe^flg^^-t^ST*>-5o 

[0 6 3 3 Al-TPPEt/Ph-HMM^*<?>^>t^flg^^i-^K-e*>-S . 

[0 6 4 3 Ph-HMM-cW*<?>2E^J|KJI8*^^K"?*>*. 

[0 6 5 3 BiPh-HMM-c5^*^^7t^«g^^-t^ST*>So 

[0 6 6 3 Al-TPPEt/BPh-HMMW*<7>2Eft:iKJI8fc^^KT*>*. 
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